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NATIONAL DAM INSPECTION PROGRAM
PHASE I - INSPECTION REPORT
BRIEF ASSESSMENT

Identification Number: VT00062

Name of Dam: Miles Pond Dam
Town: Concord

County and State: ‘ Essex, Ver ont
Stream: Miles Pond Brook
Date of Inspection: September 30, 1980

Miles Pond Dam is an earth embankment with a concrete outlet structure
and emergency spillway approximately in the center of the dam. The dam is 19
feet high and is approximately 400 feet long. Presently the dam serves to
raise a natural impoundment of water for recreational use. The appurtenant
works consist of a stop log chute spillway, an emergency spillway, and a
concrete discharge culvert downstream of the dam. Engineering data pertinent
to the original construction of the dam is nonexistent. Available engineering
data was limited to design drawings, inspection reports and various records
pertaining to the 1969 reconstruction. No record plans were available.
Consequently, emphasis was placed on the findings of the visual inspection.

Based upon the visual inspection, the dam is judged to be in good
condition. However, due to the hydraulic inadequacy of the emergency spillway
the overall condition is judged to be fair. The inspection did reveal potential
structure problems, such as, broken and cracked joints of the granite block
emergency s, illway and concrete erosion of the discharge culvert,

In accordance with the Corps of Engineers' guidelines for the Intermediate
size and High hazard classification of the dam, the test flood should be
equivalent to the Probable Maximum Flood {PMF). The peak inflow of the PMF
to the reservoir is 12,035 cubic feet per second (cfsg and the peak outflow,
with the stop logs at the elevation of 38.5 (normal operation level), is
11,270 cfs. The dam will be overtopped by 3.4 feet during the PMF, With
water at the crest of the dam, the -apacity of the spillways is 2,160 cfs,
which is equivalent to 19% of the routed test flood outflow.

The owner should engage a qualified, registered engineer to perform a
detailed hydrologic-hydraulic investig tion to assess further the potential
of overtopping the dam and the need for the means to increase the project
discharge capacity.

The following remedial measures should be implemented by the owner under
the direction of a qualified registered engineer: develop formal surveillance
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and downstream warning plans; and institute a program of annual technical
inspection.

The recommendations and remedial measures are described in detail in
Section 7. They should be addressed within one year after receipt of the
Phase I Inspection Report by the owner.
Very truly yours,

DuBois & King, Inc.

Jiopens / L pernectit

Robert J. 4lernecke, P.E.
Project Manager
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these Guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase I investigation
is to identify expeditiously those dams which may pose hazards to human 1ife
or property. The assessment of the general condition of the dam is based
upon available data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a Phase I
investigation; however, the investigation is intended to identify any need
for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the time
of inspection along with data available to the inspection team. In cases
where the reservoir was lowered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes the normal load
on the structure and may obscure certain conditions which might otherwise be
detectable if inspected under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions, and is evolutionary
in nature. It would be incorrect to assume that the present condition of the
dam will continue to represent the condition of the dam at some point in the
future. Only through continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test Flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably-possible storm runoff), or fractions thereof.
Because of the magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted as necessarily
posing a highly inadequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aid in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.

The Phase I investigation does not include an assessment of the need for
fences, gates, no-trespassing signs, repairs to existing fences and railings
and other items which may be needed to minimize trespass and provide greater
security for the facility and safety to the public. An evaluation of the
project for compliance with OSHA rules and regulations is also excluded.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
MILES POND DAM

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority, Public Law 92-367, August 8, 1972, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a National
Program of Dam Inspection throughout the United States. The Mew England
Division of the Corps of Engineers has been assigned the responsibility of
supervising the inspection of dams within the New England Region. DuBois &
King, Inc., has been retained by the New England Division to inspect and
report on selected dams in the State of Vermont. Authorization and notice
to proceed were issued to DuBois & King, Inc., under a letter of September
11, 1980 from Max B. Scheider, Colonel, Corps of Engineers. Contract No.
DACW33-80-C-0003 has been assigned by the Corps of Engineers for this work.

b. Purpose of Inspection

(1) To perform technical inspection and evaluation of non-federal dams
to identify conditions which threaten the public safety and thus permit
correction in a timely manner by non-federal interests.

(2) To encourage and prepare the states to quickly initiate effective
dam safety programs for non-federal dams.

(3) To update, verify and complete the National Inventory of Dams.

1.2 Description of Project

a. Location. Miles Pond Dam is located in the Town of Concord, Essex

~ County, Vermont. The dam is located on Miles Pond Brook, approximately 4,2

miles upstream of its confluence with the Connecticut River. The dam is
shown on the 7.5 minute U.S5.G.S. quadrangle for Miles Pond, Vermont - New
Hampshire, with coordinates approximately 71° 47.7' west longitude, 44°
26.7' north latitude. The location of Miles Pond Dam is shown on the loca-
tion map immediately preceding this page.

b. Description of Dam and Appurtenances. Miles Pond Dam is an earth
embankment with a concrete cutoff wall at the outlet structure and emergency
spillway approximately located in the center of the dam. The earth embankment
top width varies, with a minimum of 10 feet. The side slopes also vary with
a maximum slope of 3 horizontal to 1 vertical to a level grade. The dam is
approximat~’v 400 feet long and 19 feet high as measured from the invert of
the discha _ culvert to the top of the dam. The finished grade downstream
of the dam is approximately 10 feet below the top of the dam at elevation
92.0 feet. The concrete cutoff wall section of the dam is approximately 125
feet long. The crest of the embankment varies in elevation from 101.,3 to
102.5 feet.*

*NOTE: A1l elevations are based on an assumed ?1evation of 102.5, taken
from the left corner of the concrete cutoff wall.




The outlet structure consist of a principal spillway and an emergency
spillway. The principal spillway is a stop log chuted structure with two
4.3 foot wide openings. The sill elevation of the two openings is 92.0
feet. With the stop logs in place the elevation of the outlets is 98.5
feet. The concrete chute spillway discharges into a concrete box culvert,
6.1 feet high by 5.2 feet wide and 280 feet long which in turn discharges
into the natural outlet stream.

The emergency spillway, which is adjacent to the principal spillway,
has a 12-inch wide sill, 90 feet long at elevation 99,0 feet. The downstream
slope of the emergency spillway is lined with grouted granite blocks. At
the base of the slope is side channel which diverts the overflow into the
same concrete box culvert. The side channel also acts as an energy dissipator
for discharges in excess of the box culvert capacity which then flow down a
grassed waterway before entering the natural outlet channel.

c. Size Classification. Miles Pond Dam is 19 feet high and has a
storage volume of 2,200 acre-feet of water. In accordance with Article
2.1.1 of the Recommended Guidelines for Safety Inspection of Dams, the dam
is Intermediate in size based upon its storage capacity which is greater
than 1,000 acre-feet but less than 50,000 acre-feet.

d. Hazard Classification. The dam has a hazard classification of High
based upon its potential for damage. Development downstream of Miles Pond
Dam along Miles Pond Brook is confined to the small rural settlement of East
Concord. As the computed breach flood wave approaches East Concord approximately
2.8 miles downstream it will be at a stage of 9 to 11 feet above the streambed
at a discharge of 8,400 cfs. Appreciable damage could occur and it is
possible that more than a few lives may be lost in areas of East Concord
where 3 to 5 housing units are 6 to 8 feet above the streambed. Before the
flood wave reaches East Concord, traveling down Miles Pond Brook, the wave
inundates two railroad crossings owned by Maine - Central. The flood wave
overtops each railroad bridge by approximately 3 feet. The Maine - Central
Railroad Co., Mountain Division, is used to ship freight, averaging 1.8
billion gross tons of freight per year.

e. Ownership. The dam is owned by the State of Vermont, Department of
Water Resources, Montpelier, Vermont 05062. Contact Mr. A, Peter Barranco,
State Dam Safety Engineer, (802) 828-2261.

f. Operator. The dam is operated and maintained by the State of
Vermont, Department of Water Resources, Montpelier, Vermont 05062. Contact
Mr. A. Peter Barranco, State Dam Safety Engineer, (802) 828-2261.

g. Purpose. The purpose of this dam is primarily to create an impound-
ment of water for recreational use.

h. Design and Construction History. Based on records available at the
State of Vermont Department of Water Resources, prior to 1968 the Miles Pond
Dam was owned by Miles Pond Wood Product, Inc. The date of construction of
the original dam is not known. The State of Vermont Department of Water
Resources acquired ownership in 1968. In 1969, under the direction of The
State of Vermont Department of Water Resources, DuBois & King, Inc. of
Randolph, Vermont redesigned the Miles Pond outlet structure,
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In 1970 after reconstruction of the outlet structure was completed, subsidence
occurred in the emergency spillway basin (see photographs of failure in
Appendix B). The emergency spillway was repaired by securing the placement

of the granite blocks by grouting.

i. Normal Operating Procedure Miles Pond Dam is maintained for recrea-
tional purposes. The normal water surface elevation to be maintained in
Miles Pond is 98.5 feet, except during the period of October 15 through May
15, the winter level is 1.5 to 2 feet below the normal water surface elevation
of 98.5.

1.3 Pertinent Data

a. Drainage Area. The drainage basin of Miles Pond Dam has an area of
6.7 square miles. The land is mostly forested and the terrain is mountainous.
The elevations range from 2690 feet at the top of Miles Mountain to 1027
feet which is the elevation of Miles Pond based on the U.S.G.S. 7.5 minute
quadrangle map. The basin is sparsely populated with the major development
occuring on approximately 30 percent of the Miles Pond shoreline. The
maximum lake area represents approximately 5 percent of the total drainage
area. The predominant soils in the watershed are Peru-Marlow and Lyman-
Marlow-Peru associations.

b. Discharge at the Dam Site.

(1) Outlet Works. The principal spillway is a stop log chute
structure which is located in the center of the earth embankment.
The stop log chute structure has two 4.3 foot wide opeinings, as
shown on page 3 of 4 in Appendix B and in Photo #8 in Appendix C.
The crest elevation of the stop log structure is 92.0 feet, which
is approximately 10 feet below the crest of the dam. The stop log
structure is the entrance to a concrete chute spillway which
discharges into a concrete box culvert 6.1 feet high x 5.2 feet
wide.

The maximun capacity of the stop log chute spillway (Crest
elevation 92.0) is 550 cfs, with the water surface at the emergency
spillway crest (elevation 99). However, under normal operating
conditions (refer to Sections 1.2[i] and 2.3) the maximum capacity
of the stop log chute spillway was calculated to be 11 cfs based
upon the stop logs at elevation 98.5 feet.

(2) Maximum Known Flood. No records were available of past
flooding at the site.

(3) Spillway Capacity at Top of Dam. The emergency spillway

is a 12 inch wide concrete sill, 90 feet long at an elevation of
99.0. When the water surface elevation is at the top of dam,
elevation 102.4 feet, the emergency spillway will discharge 1,920
cfs and the principal spillway will discharge 240 cfs, with stop
logs at elevation 98.5, for a total capacity of 2,160 cfs. This
represents the total project discharge at the top of the dam,

This total project discharge is equivalent to 19 percent of the
routed test flood outflow.
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(4)

Spillway Capacity at Test Flood Elevation,

The full PMF

test flood inflow for the 6.7 square miles is 12,035 cfs, The
surcharge storage of 2,970 acre~feet will attenuate the peak

outflow to 11,270 cfs at an elevation of 105.8 feet; this represents

an overtopping of the dam by 3.4 feet.
elevation 98.5 will discharge 620 cfs while the emergency spillway
discharges 5,430 cfs, for a total discharge of 6,050 cfs or 54% of
the routed test flood outflow 11,270 cfs.

(5)

the top of dam is 2,160 cfs at elevation 102.4,

The principal spillway at

Total Project Discharge. The total project discharge at

During the test

flood when the inflow is 12,035 c¢fs, the total project will

discharge 11,270 cfs at elevation 105.8.

c. Elevation (feet)

(1)
(2)
(3)
. (4)
(5)
(6)
(7)
(8)
(9)

Steambed at toe of dam

Bottom of cutoff

Max imum

Recreational pool

Full flood control pool

Principal spillway crest
Emergency spillway crest

Design surcharge (Original Design)

Top of dam

(10) Test flood design surcharge

d. Reservoir Length (feet)

(1)
| (2)
f (3)
(4)
(5)

Normal pool el. 98.5

Flood control pool

Emergency crest pool el. 99.0
Top of dam el, 102.4

Test flood pool el. 105.8

83.1

N/A

N/A

98.5

N/A

92.0

99.0

Not Known
102.4
105.8

6200
N/A

6200
6400
6500

—————— e -
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e. Storage (acre-feet)
(1) Normal pool 1370
(2) Flood control pool N/A
(3) Emergency spillway crest pool 1500
(4) Top of dam 2200
(5) Test flood pool 2970

f. Reservoir Surface (acres)

(1) Normal pool 210

(2) Flood-control pool N/A

(3) Emergency spiliway crest (pool) 210

(4) Top of dam pool 216

(5) Test flood pool 220

g. Dam

(1) Type Earth Embankment
(2) Length 400 feet

(4) Top Width 10 foot minimum

(5) Side Slopes
Upstream Level to 3:1
Downstream Level to 3:1

(6) Zoning No Zoning
indicated on design
drawings

(7) Impervious core Thin layer of
“imp. fill" of
undesignated thicknesss
beneath riprap on
upstream slope,
according to design
drawings.

i
i
l
!
l
I
I
l
|
!
| (3) Height 19 feet
|
|
|
|
|
I
|
|
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(8)

(9)

Cutoff

Grout curtain

h. Diversion and Regulating Tunnel

Not applicable.

i. Emergency Spiliway

(1)

(2)
(3)
(4)
(5)
(6)

Type

Length of weir
Crest elevation
Gate

Upstream Channel

Downstream Channel

j. Regulating Outlets

(1)

Invert

(2) Length of Weir

(3)

Description

(4) Control Mechanism

1-foot thick

concrete cutoff wall
(see drawings Appendix
B, Figures 3 and 4)

None shown on
design drawings

Concrete overflow
in center of dam

90 feet

E1. 99.0

N/A

N/A

Grouted granite

block basin and
grassed waterway

E1. 92.0
(2) - 4.3 feet

Stop log structure with (2)

4.3 foot openings which
discharges into chute spillway
which discharges into concrete
box culvert 6.1 feet high x

5.2 feet wide. Crest elevation
can vary from 92,0 feet to

99.0 feet, which is crest of
emergency spillway

Stop logs in
inlet structure



SECTION 2
ENGINEERING DATA

2.1 Design.

No design information for the original dam is available.

For the 1969 reconstruction of Miles Pond Dam there was no design
stability analysis performed for the dam and appurtenances. However, orig-
inal design drawings, preliminary design hydrologic information and an
executed copy of the contract and specifications are available for the 1969
reconstruction of Miles Pond Dam and are on file at DuBois & King, Inc.,
Randolph, Vermont 05060, (See Appendix B)

2.2 Construction Data.

No information is available concerning the original construction of
the dam. No as-built plans are available for the 1969 reconstruction
project of Miles Pond Dam. However, a significant amount of information
concerning the 1969 reconstruction is available, such as, weekly inspection
reports, miscellaneous design notes, construction photographs, reports on
concrete aggregates, tests results of concrete poured, and miscellaneous
survey notes for the construction site.

2.3 QOperation.

No operating manual exists for Miles Pond Dam. Rules and regulations
governing the water surface elevations of Miles Pond are implemented by the
State of Vermont, Department of Water Resources. (See Appendix B) These
reqgulations state that the water surface elevation shall be maintained at
98.5, assumed datum, except during the period October 15 to May 15 when the
winter level of 1.5 to 2 feet below the established level is authorized.

2.4 Evaluation

a. Availability. While no information is available on the design of
the original Miles Pond Dam, a significant amount of information is available
concerning the 1969 reconstruction. For the 1969 reconstruction of Miles
Pond Dam, information such as weekly inspection reports, miscellaneous
design notes, and a set of executed contracts, plans and specifications are
available from the State of Vermont Department of Water Resources, State
Office Building, Montpelier, Vermont 05062, This agency also has in its
files, copies of inspection reports. (See Appendix B). Weekly inspection
reports, miscellaneous design notes, a set of executed contracts and spec-
ifications and the original design plans of the 1969 reconstruction of
Miles Pond Dam are also on file at DuBois & King, Inc., Randolph, Vermont
05060.

e




b. Adequacy. The lack of actual as-built drawings and engineering
data did not allow for definitive review. Technical data pertaining to the
construction of the dam such as, type of materials used, and soils gradation
and compaction were recorded randomly, due to the fact that full-time
resident inspection was not provided. Consequently, emphasis was placed
upon the findings of the visual inspection and sound engineering judgment.

c. Validity. The original design drawings concerning the reconstruction
of the dam in 1969 do not appear to be completely accurate. Changes such

as alignment of the left concrete abutment and small discrepencies in
elevations are evident. These changes probably occurred during construction.
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SECTION 3
VISUAL INSPECTION

3.1 Ffindings

a. General. The field inspection of Miles Pond Dam was performed on
September 30, 1980. The weather was overcast and cool with temperature
near 60°F. The inspection team included personnel from DuBois & King,

Inc., Geotechnical Engineers, Inc., and Knight Consulting Engineers, Inc.

A copy of the inspection checklist as completed during the field inspection
is included as Appendix A. At the time of the inspection, the water surface
elevation was at 98.5.

b. Dam. The dam is an earth embankment with the outlet structure
located in the center of the dam (Photo 1). The embankment section between
the principal spillway (stop log chute spillway) and the left abutment is
mostly covered with grass which has been kept mowed. However, there is an
unpaved sand-and-gravel road that crosses the crest close to the abutment
and there are a few small bare spots elsewhere on the crest (Photo 2). The
crest its21f is slightly irregular but there is no evidence of sloughing on
eithar the upstream or downstream slopes., There is minor erosion on the
downstream slope.

The embankment section between the right end of the emergency spillway
and the right abutment is mostly covered with grass which has been kept
mowed. However, there is a rock outcrop with a few trees, located on the
downstream slope, approximately 35 feet to the right of the right side of
the emergency spillway (Photo 3). The crest itself is slightly irregular
but there is no evidence of sloughing on either the upstream or downstrean
slopes. The right abutment appears to be in good condition.

The central section of the dam is the outlet structure. The central
section of the dam consists of a principal and an emergency spillway. The
emergency overflow spillway appears to be an earthen embankment paved with
granite blocks on the downstream slope (Photo 4). The joints between the
granite blocks have been slush-grouted. This grout has broken out of a few
joints (Photo 5). There is a concrete wall at the crest of the dam, apparently
a cutoff wall, extending the entire length of the emergency spillway from
the stop log chute spillway structure to the right abutment. The slush-
grouted granite blocks have slid down the slope leaving an approximately
one-half inch crack between the concrete cutoff wall and the granite blocks
(Photo 6). At the toe of the dam, there is a granite-block paved channel
to carry minor overflows to the left side of the toe where they would
discharge into the principal spillway between the stop log spillway entrance
and the spillway culvert, which discharges about 280 feet downstream from
the toe of the dam. There is a horizontal granite-block-paved apron extending
about 10 feet downstream from the toe of the dam, and beyond that is a
grassed waterway (which is kept mowed) extending about 280 feet downstream
(Photo 7), to the outlet channel. No evidence of seepage from either the
foundation or the abutments was observed.




c. Appurtenant Structures. The principal spillway consists of a stop
log structure, a chute spillway and concrete box culvert, The stop log
structure (Photo 8) provides the entrance into the chute spillway (Photo 8)
which discharges into the concrete box culvert, 6.1 by 5.2 feet (Photo 9).
The condition of the concrete and stop logs of the principal spillway is
good. The stop logs have straight cut edges. The discharge outlet of the
principal spiliway is a 280 foot Tong concrete box culvert. The discharge
end of the spillway culvert has undergone considerable concrete erosion
near the invert level (Photos 10 & 11).

The emergency spillway consists of a 12 inch wide concrete sill, 90
feet in length, a basin paved with grouted granite blocks and a grassed
waterway (Photo 4). The emergency spillway is in good condition except for
the areas of the grouted granite blocks, where the grouted joints have
broken or cracked (Photos 5 & 6).

d. Reservoir. Miles Pond is a natural lake which has had its water
surface elevation raised by the Miles Pond Dam. The maximum depth of the
lake is 55 feet. While the natural lake level is not known, a depth chart
prepared by Vermont Department of Water Resources (Appendix B) indicates
that the natural control is approximately 6 feet below the current normal
elevation. The shoreline of the reservoir is very well maintained in the
vicinity of the dam (Photos 12 & 13). A problem may occur when fallen
trees or limbs from the upstream end of Miles Pond float down to the outlet
and decrease its discharge capacity during periods of high water.

e. Downstream Channel. There are large boulders and some concrete
rubble on the banks of downstream channel close to the discharge end of the
culvert. Brush overhangs the channel downstream from the spillway culvert
(Photo 14). The area downstream of the spillway culvert does not present a
problem due to the extremely flat overbanks, and general swampy downstrean
conditions.

3.2 Evaluation

On the basis of the visual inspection, the dam is judged to be in good
condition. Factors that can endanger the future condition of the dam are
the following:

a. The unpaved roadway which crosses the embankment and a few spots
bare of vegetation of the embankment near the left abutment would be susceptible
to erosion if the dam were overtopped.

b. The slush grout between the granite blocks which pave the downstream
slope of the emergency spillway is missing in some places. This grout was
apparently placed after erosion of the soil under the granite blocks during
earlier flows over the spillway. It is not possible to determine on the
basis of the visual inspection above whether the grouting serves as essential
purpose in preventing erosion of the granite block paving and underlying
soils, or whether it might (if completely intact) result in water pressure
building up under the paving which might endanger the spillway.

¢. The concrete erosion at the discharge end of the spillway culvert
could result in the collapse and blockage of the culvert,
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SECTION 4
OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures

a. General. Miles Pond Dam creates an impoundment of water which is
primarily used for recreation. During the summer months the water level is
maintained at 98.5 feet to facilitate recreational benefits at Miles Pond.
The lake level is lowered 1.5 to 2 feet during the period of October 15 to
May 15, as a precautionary measure against winter and spring flooding. The
lake level is controlled by regulating the number of stop logs installed in
the stop log chute spillway (principal spillway).

b. Warning System. There is no formal warning system to alert downstrean
residents in case of an emergency at the dam.

4.2 Maintenance Procedures

a. General. There is a program for maintaining the dam. The Vermont
Department of Water Resources does maintain the embankments and clears the
spillways at least two times a year during pool level adjustments.

b. Operational Facilities. The stop logs are the only parts which
require operation., The biannual operation of the upper portions of the
stop logs is sufficient to keep them in good working condition. The lower
sections are not normally removed.

4,3 Evaluation

The present maintenance to date has been sufficient but additional
inspection will be required in the future to insure the security of the
structure.

The spillwevs and the stop logs should be inspected on a regu]ar basis
and implement replacement or repairs as needed.

The owner should establish written procedures for operating and main-

taining the structure. Written procedures should also be established for a
formal warning system in case of an emergency.
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SECTION 5
EVALUATION OF HYDRAULIC/HYROLOGIC FEATURES

5.1 General

Miles Pond Dam is an earth embankment with a length of approximately
400 feet and a structural height of 19 feet, The appurtenant works consist
of two spillways; a principal spillway and an emergency spillway. The
principal spillway consist of a stop log chute spillway (net weir length
8.7 feet), which discharges into concrete box culvert, 6.1 feet high x 5.2
feet wide. At the end of the stop log chute spillway there is an adverse
slope which acts as an energy dissipator before the discharge enters the
concrete box culvert. The chute spillway is regulated by two stop log
openings. The spillway has an ungated elevation of 92.0 feet, with a
normal operation elevation of 98.5 feet. The emeragency spillway consists
of a 12 inch wide concrete sill, 90 feet long, which discharges into a
basin lined with grouted granite blocks. At the toe of the dam (bottom of
basin), there is a granite-block-paved channel to carry minor overflows to
the left side of the toe where they could discharge into the principal
spillway between the stop log spillway entrance and the spillway culvert.
If the spillway culvert should become plugged the discharge would then use
the grass waterway below the principal and emergency spillways to reach the
outlet channel. The crest of the emergency spillway is 99.0 feet. With
the water level at the top of dam (102.4 feet), the stop log chute spillway
at the norma) operating elevation (98.5 feet) would convey 240 cfs and the
emergency spillway could convey 1,920 cfs. Thus, the project would discharge
2,160 cfs at the top of dam, elevation 102.4. At the top of dam (102.4)
the stop Tog chute spillway at the unregulated elevation of 92.0 feet would
convey 990 cfs and the emergency spillway would convey 1,920 cfs. Thus,
the project would discharge 2,910 cfs at the top of dam at the stop log
chute spillway unregulated elevation of 92.0 feet. The 6.7 square mile
watershed is primarily mountainous terrain and is predominantly forested
with very little development. Development in the watershed is limited to
the immediate lake shore area.

5.2 Design Data

The only hydrologic design information available for Miles Pond Dam is
preliminary information obtained from DuBois & King, Inc. A copy of the
preliminary data is included in Appendix B. The preliminary hydrologic
data was not modified for the final spillway design changes, therefore, the
values were not used,

5.3 Experience Data

There are no recorded experience of overtopping or any visual accounts
of such.

5.4 Test Flood Analysis

The size of this structure puts it in the Intermediate class. It has
storage of greater than 1,000 and less than 50,000 acre-feet. Thg hazard
potential c?assification was determined to be High because the failure of
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Miles Pond Dam is likely to endanger more than a few lives in three to five
dwellings along Miles Pond Brook in East Concord. In accordance with the
“"Recommended Guidelines for Safety Inspection of Dams", the test flood is
the full probable maximum flood (PMF). The full PMF discharge of 12,035
cfs was calculated using HEC-1, (Hydrologic Engineering Center - Flood
Hydrograph Package). The routing of the full PMF thru Miles Pond Dan was
accomplished by using the Modified Puls method in the HEC-1 computer
program., The assumption was made that the pond would be at pool level
elevation 98.5 feet (normal summer pool elevation) prior to beginning of
test flood. During the test flood, the structure will be overtopped by 3.4
feet (elevation 105.8) which is a maximum pool storage 2,970 acre-feet.

The outflow would be 11,273 cfs. This represents a 6 percent reduction of
the test flood inflow. The two spillways can pass 2,160 cfs at the top of
dam (elevation 102.4) or 19 percent of the test flood outflow. The % PMF
flood of 6,020 cfs would have an outflow of 5,150 cfs or a reduction of the
inflow by 14 percent and would overtop the crest of the dam by 1.3 feet
(elevation 103.7)

5.5 Dam Failure Analysis

Using the Corps of Engineers, April 1978, "Rules of Thumb Guidance for
Estimating Downstream Dam Failure Hydrographs", a dam failure analysis was
performed for Miles Pond Dam., Prior to failure, the water level was assumed
to be at the top of the dam (elevation 102.4). The breach height of 10.4
feet and breach width of 163 feet (40 per cent of the dam length) were used
to compute the breach discharge of 9,190 cfs. Prior to failure with the
water level at the top of dam the two spillways would be discharging 2,160
cfs.

The breach would produce a 10.4 foot depth with a discharge of 11,350
cfs immediately downstream of the dam. Approximately three miles downstrean
of Miles Pond Dam in the settlement of East Concord the flood wave would be
at a stage of 9 to 11 feet above the streambed at a discharge of 8,400 cfs.
Appreciable damage could occur in the areas of East Concord where 3 to 5
housing units are 6 to 8 feet above the streambed. The stage prior to the
dam failure would be 7 feet in the settlement of East Concord. This
increase in the flood wave height is due to the channel configuration. The
flood wave would have the potential for washing out several bridges; two
railroad bridges and two town highway bridges in East Concord. The flood
wave would cause appreciable damage and possible loss of life in three to
five dwellings with tlie flood levels up to 2 to 4 feet above the first
floor of these dwellings. It is probable that other housing units located
in the fringe areas of the valley and others located downstream would
suffer lesser damage from the resultant flood. Because of the possibility
of the loss of more than a few lives, the dam is classified as High hazard.
(Refer to Appendix D - Possible Flood Damage Area Map)
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SECTION 6
EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

The visual inspection did not disclose significant indication of
overall instability. However, there are three potential structural problems
observed during the field inspection. One of the problems was the lack of
erosion protection at the unpaved roadway which crosses the crest of the
embankment near the left abutment and on a few bare spots on the crest of
the embankment. The second problem is the grouted granite-block basin in
the emergency spillway. The slush - grout between the granite blocks which
pave the downstream slope of the emergency spillway is missing in some
places. This grout was apparently placed after erosion of the soil under
the granite blocks during earlier flows over the spillway. It is not
possible to determine on the basis of the visual inspection above whether
the grouting serves an essential purpose in preventing erosion of the
granite - block paving and underlying soils, or whether it might (if completely
intact) result in water pressure building up under the paving which might
endanger the spillway. The third problem observed during the field inspection
was the concrete erosion at the discharge end of the spillway culvert, this
erosion would cause the collapse and blockage of the culvert.

6.2 Design and Construction Data

No design data was available for the original dam construction.

6.3 Post Construction Data

In 1969, under the direction of the-State of Vermont Department of
Water Resources, DuBois & King, Inc., of Randolph, Vermont, redesigned the
Miles Pond outlet structure. At the time of reconstruction, there was no
structural stability analysis performed on the outlet structure or earth
embankments. Although the original design drawings concerning the 1969
reconstruction are available, the drawings do not appear to be completely
accurate., Changes such as alignment of the left concrete abutment and
small discrepancies in elevations are evident. These changes probably
occurred during construction. For these reasons a structural stability
analysis was not performed using the design drawings configurations. The
structural stability analysis was completely based on the visual inspection
of the dam.

6.4 Seismic Stability

This dam is located in Seismic Zone 2 and, in accordance with the
Phase I Guidelines, does not warrant seismic analysis.
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SECTION 7
ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Assessment

a. Condition. On the basis of the visual inspection, the dam is in
good condition. However, due to the hydraulic inadequacy of the emergency
spillway the overall condition is judged to be fair.

b. Adequacy of Information. There is a significant amount of design
information available concerning the 1969 reconstruction, but as explained
in Section 2.4(c) the accuracy of the original design drawings is questionable.
The information on the actual 1969 reconstruction as explained in Section
2.4(b) was recorded randomly due to the fact that full-time resident inspection
was not provided. Consequently, emphasis was placed upon the findings of
the visual inspection and sound engineering judgment.

c. Urgency. The recommendations presented in Section 7.2 and 7.3
should be carried out within one year of receipt of this report by the
owner,

7.2 Recommendations

The following investigations and needed corrections should be performed
under the direction of a registered engineer qualified in the design and
construction of dams.

(1) Design adequate erosion protection for the embankment section
of the dam;

(2) Investigate the granite - block paving of the emergency spillway
(including the slush grout between the blocks and the underlying
soils) and design remedial measures if needed;

(3) Repair concrete erosion on the discharge end of the spillway
culvert; and

(4) Perform a detailed hydrologic - hydraulic investigation to assess

further the potential of overtopping the dam and the need for the
means to increase project discharge capacity.

7.3 Remedial Measures

a. Operation and Maintenance Procedures

(1) A professional engineer qualified in the design and
construction of dams should make a comprehensive technical inspection
of the dam once every year and implement maintenance recommendations.
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(2) Establish a surveillance program for use during and immediately
after heavy rainfall and also a downstream warning program to
follow in case of an emergency.

7.4 Alternatives

There are no practical alternatives consistent with the present use of
the dam,
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VISUAL INSPECTION CHECKLIST
"~ PARTY ORGANIZATION

PROJECT Mjles Pond Dam, Concord. \ermont DATE_ Sept. 30, 1980
TIME_10:00

WEATHER Overcast

W.S. ELEV. u.S. DN.S.
PARTY:
1.  Robert Wernecke, D&K 6.
2, Charles J. Kissel, D&K 7.
3. Stephen Knight, KCE 8.
4. Ronald Hirschfeld 9.
5 10.
PROJECT FEATURE INSPECTED BY REMARKS
1. Geotechnical Ronald Hirschfeld
2. Structural Stephen Knight
3.__Hydraulic/Hydrology Robert Yernecke % Charles Kissel
4,
5. —
6.
7.
8.
9.
10.

NOTE: Al11 elevations are based on an assumed elevation of 102.5, taken from
the left corner of the concrete cutoff wall,
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INSPECTION CHECKLIST

PROJECT_Miles Pond Dam, VT DATE_ Sept. 30, 1980

PROJECT FEATURE NAME__ Rohert Wernecke

DISCIPLINE NAME  ponald Hirschfeld
NAME Stephen ¥night

AREA EVALUATED COMNDITIONS

DAM EMBANKMENT

Crest Elevation 102.4 Feet

Current Pool Elevation 98.5 Feet

Maximum Impoundment to Date Unknown

Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alignment

Horizonal Alignment

Condition at Abutment and at Concrete
Structures

Indications of Movement of Structural
Items on Slopes

Trespassing on Slopes

Sioughing or Erosion of Slopes or
Abutments

Rock Slope Protection - Riprap Failures

Unusual Hovement or Cracking at or Near
Toe

Unusual Embankment or Downstream
Seepage

Piping or Boils

A-2

None observed

No pavement

None observed

None observed

Very slightly irregular
Good

Good

No structures on slopes

Slight evidence of trespassing

Slight erosion at downstream toe

No riprap

None observed

None observed

None observed




. INSPECTION CHECKLIST

‘ PROJECT__Miles Pond Dam, VT DATE__ Sept. 30, 1980
PROJECT FEATURE NAME__ Robert Wernecke

. DISCIPLINE Nt Rongld Hirschfeld

l NAME _ Stephen Knight

l AREA EVALUATED CONDITIONS
DAM EMBANKMENT (Continued)

I Foundation Drainage Features None observed
Toe Drains Mone observed

' Instrumentation System None observed

' Vegetation Grass
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INSPECTION CHECKLIST

PROJECT__Miles Pond Dam, VT DATE__ Sept, 30, 1980
PROJECT FEATURE NAME__ Robert Wernecke
DISCIPLINE NAME _ Ronald Hirschfeld

NAME__ Stephen Knight

AREA EVALUATED CONDITIONS

DIKE EMBANKMENT N/A

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and at Concrete
Structures

Indications of Movement of Structural
[tems on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes or
Abutments

Rock Slope Protection - Riprap Failures

Unusual Movement or Cracking at or
Near Toes

Unusual Embankment or Downstream
Seepage

Piping or Boils
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INSPECTION CHECKLIST

PROJECT _Miles Pond Dam, VT DATE__ Sept, 30, 1980
PROJECT FEATURE NAME  Robert Wernecke
DISCIPLINE NAME  Ronald Hirschfeld
NAME Stephen Knight
AREA EVALUATED CONDITIONS
QUTLET WORKS - CONTROL TOWER N/A

a. Concrete and Structural
General Condition
Condition of Joints
Spalling
Visible Reinforcing
Rusting or Staining of Concrete
Any Seepage or Efflorescence
Joint Alignment

Unusual Seepage or Leaks in Gate
Chamber

Cracks

Rusting or Corrosion of Steel
b. Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist

Elevator

Hydraulic System

Service Gates

Emergency Gates
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INSPECTION CHECKLIST

PROJECT Miles Pond Dar, VT DATE __ Sept. 30, 1980
PROJECT FEATURE NAME Robert Wernecke
DISCIPLINE NAME___ Ronald Hirschfeld

NAME___ Stephen Knight

AREA EVALUATED CONDITIONS
QUTLET WORKS - INTAKE CHANNEL AND PRINCIPAL SPILLWAY
INTAKE STRUCTURE (Stop 1og chute spillway)

a. Approach Channel N/A

Slope Conditions Good

Bottom Conditions Good

Rack Siides or Falls None

Log Boom None

Debris None

Condition of Concrete Lining Not Applicable

Drains or Weepholes Not Applicable

b. Intake Structure
Condition of Concrete Good

Stop Logs and Slots Good condition
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INSPECTION

PROJECT__ Miles Pond Dam, VT

PROJECT FEATURE

DISCIPLINE

CHECKLIST

DATE

Sept. 30, 1980

NAME

Robert Wernecke

NAME

Ronald Hirschfeld

NAME

Stephen Knight

AREA EVALUATED

CONDITIONS

OUTLET WORKS - UPSTREAM END OF CONDUIT

General Condition of Concrete

Rust or Staining on Concrete
Spalling

Erosion or Cavitation
Cracking

Alignment of Monoliths
Alignment of Joints
Numbering of Monoliths

Weepholes

A-7

Also see Qutlet Structure and
Outlet Channel

Good except for erosion at
base of stop log support

Slight rust under fence
Negligible

None at this end

Few small shrinkage cracks

No monoliths

Good

N/A

Weephole at base of training
wall on each side of spillway
chute discharging minor amount

of water, with rust staining
of concrete below weephole.
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INSPECTION CHECKLIST

PROJECT__Miles Pond Nam, VT DATE Sept. 30, 1980

PROJECT FEATURE NAME Robert Wernecke

DISCIPLINE NAME Ronald Hirschfeld
NAME Stephen Knight

AREA EVALUATED

CONDITIONS

OUTLET WORKS - DOWNSTREAM END OF
QUTLET COMDUIT

General Condition of Concrete
Rust or Staining
Spalling

Erosion or Cavitation

Visible Reinforcing

Any Seepage or Efflorescence
Condition at Joints

Drain Holes

Channel

Loose Rock or Trees {verhanging
Channel

Conditition of Discharge Channel

Poor

Slight staining (No rust)
Moderate

Servere, at invert of discharge
end of concrete box culvert
(erosion occurs for approximately
5 feet at the invert)

None except rebar left exposed
at outlet end of conduit

No
Not observable

Not applicable

Large bushes overhanging channel,
large boulders and concrete rubble
on banks of channel near conduit

Fair




INSPECTION CHECKLIST

PROJECT _Miles Pond Dam, VT

PROJECT FEATURE

DISCIPLINE

DATE

Sept, 30, 1980-

NAME

Robert Wernecke

NAME

Ponald Hirschfeld

NAME

Stephen Knight

AREA EVALUATED

CONDITIONS

QUTLET WORKS - EMERGENCY SPILLVAY

WEIR, APPROACH AND DISCHARGE
CHANNELS

a. Approach Channel
General Condition
Loose Rock Overhanging Channel
Trees Qverhanging Channel

Floor of Approach Channel

b. HWeir and Training Walls
General Condition of Concrete
Rust or Staining
Spalling
Any Visible Reinforcing
Any Seepage or Efflorescence
Drain Holes

¢. Discharge Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel

Floor of Channel

A-9

EMERGENCY SPILLWAY

Good
None
None near spillway

Sediment to within 1-2 ft of crest
on upstream side of weir

Good

tlo rust, very slight staining
Negligible

Hone

None

None observed

Fair
None

None

Cut-granite-blocks with slush mortar
in joints
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INSPECTION CHECKLIST

PROJECT Miles Pond Dam, VT DATE Sept. 30, 1980
PROJECT FEATURE NAME Robert Wernecke
}
DISCIPLINE NAME Ronald Hirschfeld
NAME Stephen Knight
AREA EVALUATED CONDITIONS
QUTLET WORKS - EMERGENCY SPILLWAY EMERGENCY SPILLWAY

WEIR, APPROACH AND DISCHARGE
CHAMNELS (Continued)

Other Obstructions Mone

Other Comments Low discharges are controlled
and diverted by small channel
in emergency spillway into
principal spillway

—— e




)y INSPECTION CHECKLIST

i DISCIPLINE

% PROJECT__ Miles Pond Dam, VT DATE Sept, 30, 1980
PROJECT FEATURE NAME Robert Wernecke
NAME Ropald Hirschfeld
NAME Stephen Knight
AREA EVALUATED CONDITIONS
QUTLET WOPKS - SERVICE BRIDGE N/A

! a. Super Structure
Bearings
' Anchor Rolts
' Bridge Seat
Longitudinal Members
' Underside of Deck
q Secondary Bracing

Deck
Drainage System
Railings
Expansion Joints
Paint
b. Abutment & Piers
General Condition of Concrete
Alignment of Abutment
Approach to Bridge

Condition of Seat & Backwall
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APPENDIX B
ENGINEERING DATA
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APPENDIX B
ENGINEERING DATA
1. Design and Construction Records
A. Records of 1969 Constructioon
A.1 Executed copy of Contract & Specs.
A.2 Weekly Inspection Report
A.3 Miscellaneous Construction Photographs

2. Past Inspection Reports

A. Inspection Report
B. Other Inspection Reports

3. Miscellaneous Data
A. Preliminary Design Notes
B. Rules & Regulations on Water Surface Levels
C. Photographs of Dam Failure September 1970
D. Miles Pond Depth Chart

4, Plans

A. Original Design Drawings
B. Site Plan
C. Photo Location Map

Information from
DuBois & King, Inc.
Randolph, Vermont 05060

Appendix B8, pgs. B-2
Department of Hater
Resources

State of Vermont

State 0ffice Building
Hontpelier, Vermont 05062

Appendix B

pgs. B-3 to B-10
Appendix B
pgs. B8-11 to B-12
Appendix B

pgs. B-13 to B-15

Figures 1-4
Figure B-1
Figure B-2
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Inspection Report not available

at time of collation.
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STATE OF VERMONT

WATER RESQURCES BOARD

Establishment of Surface Water Before the
Levels at Miles Pond in the Water Resources Board

Town of Concord \

RULES AND REGULATIONS -

Proceedings having been duly held by the Vermont Water Resources Board
in accordance with Title 10, V.S5.A,, Section 575 (a) (11), for the purpose of
asking and promulgating rules and regulations governing the surface wvater
levels of Miles Pond, a natural ilake constituting public water of Vermont,
located in the Town of Concord, Vermont whereby, upon hearing all interested
parties, preliminary findings of fact were duly issued dated Fggzggzz_zzl_lgégl
and no exceptions to such preliminary findings having been filed with the said
Board;

NOW THEREFORE, in conalderstion of all said proceedings and said prelim-
inary findings of fact and subsequent investigations, the Vermont Water
Resources Board does hereby adopt said preliminary findings No. 1 through No, ¢
and the Vermont Water Resources Board does hereby make and promulgate the
following rules and regulations governing the surface water levels of said
4 Miles Pond:

1. Thst following the construction of the dam at the outlet of
Miles Pond by the Vermont Department of Water Resources, the
surface water level of Miles Pond in the Town of Concord shall
be maintained_at 98,50 feet, assumed datum, except during the
period October 15 to May 15 when the winter level of 1-1/2 to
2 feet below the estasblished level is authorized.

2, That provision be made during the construction of the dam at
the outlet of Miles Pond by the Vermont Department of Water

Resources for a satisfactory method of surface water level

manipulation below the elevation of 98,50 feet, assumed datum,
T

B-11




J, That the temporary lowering of the surface water levels, as
established herein, for maintenance, clean-up, or other
purposes, shall be at a time mutually agreeable to the
majority of the affected parties, and upon written direction
of the Vermont Water Resources Board.

Done at Montpelier, Vermont, this _/Jf day of 2%”,,,44_(& 1969,

o

\
)

NT WATER RESQURCES BOARD

//wqu L(&/C(M
oA / e

Chalrman
Member

‘7}1/&@ u’./%ﬁ“ﬁ%‘m
Member
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FOR LOCATION OF PHOTOS, SEE FIGURE B-2

APPENDIX C
PHOTOGRAPHS

LOCATED IN APPENDIX B
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#1 - Looking upstream at dam, principal and
emergency spillway

#2 - Crest of dam and left abutment viewed from
principal spillway (stop 10g chute spillway)




P

#3 - Crest of emergency spillway, crest of dam and
right abutment viewed from principal spillway
(stop log chute spillway)

foi oy BN ey beey  bees bt ey s

b e

#4 - Emergency spillway viewed from right end of
spillway
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#5 - Grouting failure on downstream face of the
granite-block emergency spillway basin

#6 - % inch crack between 12 inch concrete cutoff
wall and the grouted granite-block emergency

T —————




47 - From left bank, looking downstream, at grassed

waterway downstream of emergency spillway

#8 - Looking upstream at principal spillway (stop log
chute spillway)
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#9 - Looking downstream, from stop log structure, at
the downstream end of the principal spillway
(chute spillway and concrete box culvert)

-
o

#10 - Looking upstream at the discharge end of the
principal spillway {concrete box culvert)




#11 - Looking upstream at left invert side of the
discharge end of the concrete box culvert

#12 - Viewed from the left bank looking downstream at
principal and emergency spiliway
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#13 -~ Viewed from the right bank looking downstream
at emergency and principal spillway

#14 - Looking downstream at discharge channel at discharge
end of principal spillway
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APPENDIX E
INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS
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